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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device in 
which the enlarging of the device is suppressed and the lowering of a 
picture quality is prevented. 

SOLUTION: This display device is a liquid crystal display device 20 . 
provided with a liquid crystal panel 21 which holds liquid crystal In the. 
gap of one pair of glass substrates and has a light transmissive display 
area and a cooling means 22 eliminating the heat accumulated In the 
display area by the irradiation of the light of light a source. The cooling 
means 22 is provided with glass plates 24 arranged in the state that the 
plates cover over the display area, a liquid 26 provided in the state to be I 
held with surface tentlon between the display area and the glass plates 
24 and a metallic frame 23 connected to the glass plates 24. 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3MaMe shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[aaim 1] The liquid crystal panel which holds liquid crystal in the gap of the glass substrate of a pair, and has the 
viewing area of light transmission nature, It is a liquid crystal display possessing a cooling means to remove the 
heat accumulated in said viewing area by the exposure of light source light. Said cooling means The liquid crystal 
display characterized by coming to have the liquid prepared at the condition of having been held with surface 
tension, between the glass plate arranged at the condition of having covered said viewing-area top, and these 
viewing areas and a glass plate, and a metal frame linked to said glass plate. 

[Claim 2] The liquid crystal display according to claim 1 characterized by being prepared in the condition that 
another glass plate in the condition of having covered this glass substrate top also to the glass substrate side by 
the side of the viewing area in said liquid crystal panel and opposite has been arranged, and the liquid was held 
with surface tension also between these glass substrates and another glass plate. 

[Claim 3] For the glass plate by the side of said viewing area, and this, another glass plate is the liquid crystal 
display according to claim 2 characterized by for the periphery section fixing [ both ] with a sealing agent between 
said metal frames, and carrying out the closure of said liquid between two glass plates and metal frames by this. 
[Claim 4] The liquid crystal display according to claim 3 characterized by said sealing agent consisting of an 
elastic binder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display possessing a cooling means to remove 
the heat accumulated in the viewing area of a liquid crystal panel in detail, with respect to the liquid crystal 
" ■ display built into a projector etc. " ' *' '* 
[0002] 

[Description of the Prior Art] In recent years, the projector using the liquid crystal panel as what can realize a big 
screen with presence easily is offered. As such a projector, the thing of a configuration of being shown in the 
former, for example, drawing 5 . is known. In drawing 5 , a sign 1 is a projector, and this projector 1 is equipped 
with the light source 2 which consists of a metal halide lamp etc., the heat ray cut-off filter 3, the condenser lens 
4 which consists of a convex lens, the reflective mirror 5 which consists of a dichroic mirror corresponding to 
each color of R(red) G(green) B (blue), the incidence side polarizing plate 6, a liquid crystal panel 7, the outgoing 
radiation side polarizing plate 8, and a projector lens 9, and is constituted. 

[0003] That is, this projector 1 cuts unnecessary heat into the heat ray cut-off filter 3 for the light emitted from 
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the light source 2 through and here. And the light which cut this unnecessary heat is condensed with a condenser 
lens 4. this is further reflected by the reflective mirror 5, and it leads to the incidence side polarizing plate 6 for 
every color of RGB. The incidence side polarizing plate 6 carries out the linearly polarized light of the light which 
carried out incidence, and leads this light to a liquid crystal panel 7 in that condition. A liquid crystal panel 7 
carries out the rotatory polarization of the light which carried out incidence, and the outgoing radiation side 
polarizing plate 8 polarizes again this light that carried out the rotatory polarization, and it leads it to a projector 
lens 9. A projector lens 9 expands the drawn light and projects it on a screen (illustration abbreviation). 
[0004] By the way, even if a powerful light from the light source 2 lets the heat ray cut-off filter 3 pass in such a 
projector 1, when unevenness Is in luminous-intensity .distribution of the light source 2, for example, light 
concentrates locally, a liquid crystal panel 7 is heated partially, and the so-called hot spot generates a liquid 
crystal panel 7. If such a hot spot occurs, this part will spoil remarkably the grace of the image by which 
expansion projection was carried out from a perimeter differing from permeability. If the temperature of a liquid 
crystal panel 7 rises with the radiant heat from the light source 2, in connection with this, the liquid crystal in a 
liquid crystal panel 7 will be heated, it will become an elevated temperature, the property degradation will take 
pHace. and it will become impossible moreover, for a liquid crystal panel 7 to fully demonstrate an original function. 
[0005] From such a background, in order to prevent the temperature rise of a liquid crystal panel 7 in recent 
years, a cooling means is united with this liquid crystal panel 7, and using as a liquid crystal display is common. 
Drawing 6 is drawing showing an example of a liquid crystal display which established the cooling means in a liquid 
crystal panel 7, and the thing which comes to have a tank 10 and the liquid 1 1 with which this was filled up as a 
cooling means in. this example is used. 

[0006] That is, this cooling means consists of a tank 10 which holds a liquid crystal panel 7, and a liquid 1 1 with 
which it filled up in the tank 10 where the perimeter of a liquid crystal panel 7 is filled. A tank 10 is formed by 
sticking a glass plate with a binder, and the liquid 1 1 consists of what doubled, the refractive index with the glass 
which forms a tank 10, for example, silicone oil, mixed liquor of a glycerol, and ethylene glycol, etc. 
.[0007] The lid 12 for sealing the inside of this tank 10 is formed in the tank 10, and the pressure valve 13 for 
holding the pressure in a tank 10 to a predetermined pressure is attached in this lid 12. In addition, it fills up not 
only with the liquid 1 1 but with the air 14 in the tank 10, and when this air 14 goes a tank 10 in and out according 
to an operation of the pressure valve 13, the pressure in a tank 10 is held. Moreover, the flexible cable 15 is . 
connected to the liquid crystal panel 7, and after having been hung by this, hold immobilization of the liquid crystal 
panel 7 is carried out into the tank 10. . 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display which comes to have the cooling 
means which becomes a liquid crystal panel 7 from such a tank 1 0 and a liquid 1 1 , since it is the method which 
the. liquid .1.1: in a tank 10. is circulated and tells: the. heat of.a. liquid crystal. panel. 7 -outside, .it.is.necessary.to.make.. 
[ many.] the amount of a. liquid . 1 1 However.ifor that reason, the permeability fall with. thjs liquid be.comesjarge. 
cellular omission further attached to the wall surface of a tank 10 becomes difficult, and, it becomes easy to come 
to image quality out of effect. Moreover, it is necessary to make [ many ] the amount of a liquid 1 1 . and there is 
also dissatisfaction of it being complicated the lid 12 which moreover attached the pressure valve 13 being 
needed etc. as for equipment, and enlarging it. [ it ] [ it ] 

[0009] Moreover, since a liquid 1 1 flows in all the comers in a tank 10 by the convection current, it is easy to be 
influenced by a foreign matter and dust mixing, and there is a possibility of causing especially deterioration of 
image quality, furthermore — if temperature distribution occur in a liquid 1 1 — the refractive index of a liquid 1 1 
— the temperature dependence — : changing — the display of a liquid crystal panel 7 — " — mistily — " — it will 
be visible and will become poor image quality. 

[0010] The^place which this invention was made in view of said situatioh. and is made into the purpose - 

suppresses enlargement of equipment, and is to offer the liquid crystal display which also prevented deterioration 

of image quality. 

[0011] 

[Means for Solving the Problem] The liquid crystal panel which holds liquid crystal in the gap of the glass 
substrate of a pair, and has the viewing area of light transmission nature in the liquid crystal display of this 
invention, A cooling means to remove the heat accumulated in said viewing area by the exposure of light source 
light is provided. Said cooling means It made into the solution means of said technical problem coming to have the 
liquid prepared at the condition of having been held with surface tension, between the glass plate arranged at the 
condition of having covered said viewing^area top, and these viewing areas and a glass plate, and a metal frame 
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linked to said glass plate. 

[0012] According to this liquid crystal display, the liquid prepared between the viewing area of a liquid crystal 
panel and the glass plate functions as a conductor, and the heat with which the heat of a viewing area got across 
to propagation and a glass plate through the liquid at the glass plate by this gets across to the metal frame linked 
to this glass plate, and is emitted into an external ambient atmosphere from here. 
[0013] 

[Embodiment of the Invention] Hereafter, the liquid crystal display of this invention is explained in detail. Drawing 
i is drawing showing the example of 1 operation gestalt of the liquid crystal display of;this invention, and the sign 
20 in drawing 1 is a liquid crystal display. It is replaced with and used for a liquid crystal panel 7 in the projector 1 
shown in drawing 5 , liquid crystal (illustration abbreviation) is held in the gap of the glass substrate (illustration 
abbreviation) of a pair, and this liquid crystal display 20 possesses the liquid crystal panel 21 and the cooling 
means 22 of the well-known structure in which the viewing area of light transmission nature was formed. 
[0014] The cooling means 22 comes to have the metal frame 23 with opening 23a of the configuration and 
dimension which is mostly in agreement with the appearance of a liquid crystal panel 21, the 2nd glass plate 25 
arranged on the 1st glass plate 24 arranged at one this side, and another side, and the liquid 26 prepared between 
these glass plates 24 and 25 and a liquid crystal panel 21 at the condition of having been held with surface 
tension. 

[0015] The metal frame 23 consists of a thermally conductive high metallic material of aluminum, copper, etc. so 
that it may function as an object for heat dissipation, and it consists of rectangle tabular frame body 23b in which 
opening 23a was formed, and radiator 23c of the shape of a rectangle frame formed in the side face of this along 
the hoop direction. The 1 st glass plate 24 is attached in one field side of frame body 23b in this metal frame 23 in 
the condition of having been inserted in radiator 23c. This 1st glass plate 24 consists of the same quality of the 
material as the glass substrate of a liquid crystal panel 21, for example, quartz glass, and is formed with thick 
sheet glass with a thickness of 3mm or more in this example. Moreover, this 1st glass plate 24 was being fixed to 
the metal frame 23 by filling up with the elastic mold material (sealing agent) 27 between that side peripheral 
surface and radiator 23c of the metal frame 23. 

[0016] On the 1st glass plate 24 which faces in opening 23a of the metal frame 23, the 1st glass plate 24 top 
which the little liquid 26 faces in this opening 23a is covered, and it is prepared, and on this liquid 26. a liquid 
crystal panel 21 rhakes that viewing-area, i.e., optical outgoing radiation, side the 1st glass plate 24 side, and is 
prepared. Here, it is fixed in the condition of having been inserted in in metal frame 23a, and the liquid crystal 
panel 21 has fixed in the metal frame 23 by using adhesives etc. if needed. Moreover, the liquid 26 is in the 
condition of having been held with the surface tension between the 1st glass plate 24 and a liquid crystal panel 21 
as mentioned above. 

[0017] It is too. prepared. on that field at the condition that covered this side ^and.the.little.liquid 26 was. held. with 

that surface tension, and this liquid is covered further and the 2nd glass plate 25 is formed in the viewingrarea . 
[ of a liquid crystal panel 21 ]. and opposite, i.e., 1st glass plate and the contrary, side (optical incidence side). 
This 2nd glass plate 25 as well as said 1st glass plate 24 consists of quartz glass with a thickness of 3mm or 
more etc. Moreover, it was fixed to the metal frame 23 like [ this 2nd glass plate 25 ] the 1st glass plate 24 by 
filling up with the elastic mold material (sealing agent) 27 between that side peripheral surface and radiator 23c of 
the metal frame 23. In addition, as said liquid 26, it is chemically stable, and is reliable, what can double a 
refractive index with the refractive index of the 1st glass plate 24 and the 2nd glass plate 25 is used, and silicone 
oil etc. is specifically used. 

[0018] In order to produce the liquid crystal display 20 which consists of such a configuration, first, as shown in 
drawing 2 (a), where the 1st glass plate 24 is inserted in radiator 23c, it attaches in one field side of frame body 
23b in the metal frame 23. and it is filled up vvith the elastic mold material 27 between the side peripheral'surface 
of the 1 st glass plate 24, and radiator 23c of the metal frame 23. holding this condition, and the 1st glass plate 24 
is fixed to the metal frame 23. Then, the 1st glass plate 24 top which carries out little dropping of the liquid 26 
from a dispenser 28, and faces in this opening 23a on the 1st glass plate 24 which faces in opening 23a of the 
metal frame 23 is covered with a liquid 26. At this time, the 1st glass plate 24 is fully washed beforehand, and 
dropping of a liquid 26 is slowly performed over many hours so that air bubbles may not enter between the 1 st 
glass plate 24 and a liquid 26. 

[0019] Next, as shown in drawing 2 (b), a liquid crystal panel 21 is inserted in in opening 23a of the metal frame 23. 
and it lays on the liquid 26 on the 1st glass plate 24 in the condition, and a liquid 26 is held with the surface 
tension between this liquid crystal panel 21 and the 1st glass plate 24 by this. At this time, it carries out by taking 
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care fully that air bubbles do not enter between a liquid crystal panel 21 and a liquid 26 like the case of the point. 
And this liquid crystal panel 21 is fixed in the metal frame 23 using adhesives etc. if needed. Then, little dropping 
of the liquid 26 is again carried out from a dispenser 28 on the top face of this liquid crystal panel 21, and this top 
face is covered with a liquid 26. Also at this time, it carries out by taking care fully that air bubbles do not enter 
between a liquid crystal panel 21 and a liquid 26. 

[0020] Subsequently, as shown in drawing 2 (c). the 2nd glass plate 25 is laid on the liquid 26 on a liquid crystal 
panel 21, and a liquid 26 is held with the surface tension between this 2nd glass plate 25 and a liquid crystal panel 
21 by this. Also at this time; it carries out by taking care fully that air bubbles do not enter between a liquid 26 
and the 2nd glass plate 25 Ijke the case of the point. Then, it is filled up with the elastic mold material 27 between 
the side peripheral surface of the 2nd glass plate 25, and radiator 23c of the metal frame 23, holding this condition, 
and the liquid crystal display 20 which fixed the 2nd glass plate 25 to the metal frame 23, and was shown in 
drawing 1 is obtained. 

[0021] Thus, if shown in the obtained liquid crystal display 20 A liquid 26 is formed between the viewing area of a 
liquid crystal panel 21, and the 1st glass plate 24. Since the metal frame 23 was furthermore connected to the 1st 
glass plate 24, the heat of a viewing area is told to the 1st glass plate 24 through this liquid 26 by operating a 
liquid 26 as a conductor. The heat which told the 1 st glass plate 24 is told to the metal frame 23, and emission 

is efficiently made from here into an external ambient atmosphere, moreover, from having formed the 
liquid 26 also between the viewing area of a liquid crystal panel 21, and the 2nd glass plate 25 The heat which told 
the heat of a viewing area to the 2nd glass plate 25 through this liquid 26. and told the 2nd glass plate 25 is told 
to the metal frame 23 through the mold material 27. The heat which emission ** **** was too made from here 
into the external ambient atmosphere, therefore was accumulated in the viewing area of a liquid crystal panel 21 
can be emitted much more efficiently. 

[0022] Furthermore, since the liquid 26 is made to hold with the surface tension in this way between a liquid 
crystal panel 21. and the 1st glass plate 24 and the 2nd glass plate 25, by heat stress, absorption relaxation of the 
stress-strain diagram produced in a liquid crystal panel 21, the 1st glass plate 24, and the 2nd glass plate 25 can 
be carried out with a liquid 26, and change of N ring can be prevented as a result. Moreover, since the liquid 26 is 
made to hold using own surface tension, a liquid crystal display 20 can be obtained only by producing the simple 
and small cooling nrieans 22, without producing a tank complicated like the former, and large-sized, therefore large 
reduction-lzation can be enabled also about a manufacturing cost. 

[0023] Moreover, since only small quantity uses the liquid 26, there are few permeability falls with this liquid 26, 
therefore they can suppress deterioration of image quality. Here,; as a liquid 26, it is chemically stable and reliable, 
and by using the silicone oil which can double a refractive index with the refractive index of the 1 st glass plate 24 
and the 2nd glass plate 25, the permeability fall after glass lamination can be suppressed and the optical property 

. stabilized, by this can.be.obtained especially. Moreover, since thick sheet glass .with- a -thickness.of 3mm:or more is 

used as the 1st glass. plate 24.-and the 2nd. glass plate 25i.even if a foreign matter adheres to the outside surface 
of these glass plates 24 and 25, the focus of this foreign matter will shift from a liquid crystal panel 21. A foreign 
matter with a parenchyma top diameter of about 150 micrometers stops therefore, posing an image quality top 
problem. 

[0024] In addition, without being limited to the structure shown in drawing 1 , otherwise, the liquid display of this 
invention prepares much cooling-fin 29 — in radiator 23c of the metal frame 23, as shown in drawing 3 . and you 
may make it heighten the heat dissipation effectiveness. Moreover, as shown in drawing 4 , the hole 30 which 
leads to the gap between frame body 23b and the 2nd glass plate 25 is formed in radiator 23c of the metal frame 
23. By making it close this hole 30 by soft rubber 31, such as FURORO silicone and fluorine system rubber, 
furthermore, and closing by soft rubber 31 in this way The pressure of the gap where it was sealed between frame 
body 23b and the 2nd glass plate 25 can be uniformly adjusted using the elasticity of soft rubber 31. -Furthermore, - 
it is desirable to use glass with a light-shielding film especially about the 2nd glass plate 25 in the optical 
incidence side to a liquid crystal panel 21, and by using such glass, a powerful light from the light source is 
directly irradiated by TFT (thin film transistor) of a liquid crystal panel 21, and it can prevent that property 
degradation is caused. 
[0025] 

[Effect of the Invention] The heat which told the heat of a viewing area to the glass plate through this liquid by 
operating a liquid as a conductor since the liquid crystal display of this invention prepares a liquid between the 
viewing area of a liquid crystal panel and a glass plate as explained above, and a metal frame is further connected 
to a glass plate, and told the glass plate is told to a metal frame, and emission ****** is made efficiently in the 
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• external ambient atmosphere from here. Moreover, since the liquid is made to hold with the surface tension 
between a liquid crystal panel and a glass plate in this way. absorption relaxation of the stress-strain diagram 
produced in a liquid crystal panel or a glass plate by heat stress can be carried out with a liquid. 
[0026] Furthermore, since the liquid is made to hold using own surface tension, a liquid crystal display can be 
obtained only by producing a simple and small cooling means, without producing a tank complicated like the former, 
and large-sized, therefore large reduction-ization can be enabled also about a manufacturing cost moreover, the 
thing which there are few permeability falls with this liquid, and a foreign matter floats in a liquid after glass plate 
arrangement further since only small quantity uses the liquid — there is nothing — moreover, the convection 
current of a liquid — originating — the display of a liquid crystal panel — " — mistily — " — deterioration of 
image quality, such as not being visible, can be suppressed. 



[Translation done.] 



* NOTICES * 

JPG and NCI PI are hot responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3|oMc3|c shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional side elevation showing the outline configuration of the example of 1 operation 
gestalt of the liquid crystal display of this invention. 

[Drawing 2] (a) - (c) is a sectional side elevation for explaining the manufacture approach of the liquid crystal 
display shown in' drawing 1 in order of a process. 

[Drawing 3] It is the sectional side elevation showing the outline configuration of the modification of the liquid 
crystal display shown in drawing 1 . 

[Drawing 4] It is the sectional side elevation showing the outline configuration of other modifications of the liquid 

■ ^• crvstakdisDlav showrv in drawing 1- i . . r. . v/.^:. .-.^.t... 

[Drawing 5] It is the outline block diagram of an example of a. projector. - r.-: .■■■■^ - 

[Drawing 6] It is the outline block diagram of an example of the conventional liquid crystal display. 
[Description of Notations] 

20 [ — A metal frame, 24 / — The 1st glass plate, 25 / — The 2nd glass plate, 26 / — A liquid. 27 / — Mold 
material (sealing agent) ] — A liquid crystal display, 21 — A liquid crystal panel, 22 — A cooling means, 23 
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